ABSTRACT: This article applies social entropy theory to international trade law, suggesting that observed shifts in world trading system towards disorder are the consequence of insufficient "energy" inputs in the form of an effective, centralized legal framework. In support of this claim, the article draws attention to recognized and substantive deficiencies in the World Trade Organization ('WTO'). These include trade round negotiation impasse, the rise of bilateralism, indeterminacy in the treaty texts and inadequate enforcement procedures. These problems represent increasing disorganization, or entropy, in the world trading system, a phenomenon characterized most notably by growing income inequality between states and failure to achieve progress in further trade liberalization. While this article does not propose either specific predictions or practical solutions to the dilemma of social entropy in the world trading system, it does suggest that a more robust, authoritative and trade-focused WTO is essential to counter the entropic tendencies within the supra-national trading system. This should help to ensure future growth and achieve the fuller distribution of economic prosperity through global trade.
maintain organization or order, therefore, only by importing sufficient energy from outside.
In the social sciences of sociology and anthropology social entropy theory states that complex modern societies are themselves systems that have a number of distinct features which operate to ensure that entropy levels remain below the maximum or equilibrium, meaning that they remain organized and do not devolve into chaos or anarchy.
By importing the principles of physics, social entropy can be described as a scientific theory of society. As a scientific theory, social entropy can be applied to explain more fully actual phenomena, namely specific social systems. It can also be tested by reference to various indicia of disorder that emerge over time. Social entropy theory is therefore a descriptive model for understanding the phenomenon in which social systems and the institutions within them tend towards a state of disorganization.
1 Inasmuch as any social system is deprived of energy to counter this tendency towards entropy, social entropy theory is also a predictive model because it anticipates that social systems that lack sufficient energy, however this may be measured, will ultimately degenerate into chaos. This may be characterized by such manifestations as lawlessness, poverty, inequality, and lower life expectancy.
Based on the above theoretical constructs, this article will propose the world trading system as a model of social entropy, examining how the law of the World Trade Organization ('WTO') is failing to counter the entropic tendencies that are beginning to emerge in the system of international trade. Such indicia of disorder consist of the following phenomena:
the growing inequality observed among and within trading countries; uncertainty in the relationship between the law of the WTO and international law and associated problems of the interpretation of indeterminate WTO Agreements; the prominence of bilateralism and regionalism over multilateralism in international trade law leading to regulatory confusion and incoherence; the lack of effective sanction for breach of WTO Agreements representing a lack of institutional authority; and the dispersal of the WTO's core mandate in regulating international trade which has led in part to a rise in global trade protectionism.
From the outset it must be established that the purpose of this article is not to explore specific structural, institutional weaknesses of the WTO, nor to identify theoretical flaws in the logic of liberalized trade and comparative advantage. This article will not attempt to propose reforms in world trade governance, either at the WTO or via the increasingly numerate Preferential Trading Agreements (PTAs). These issues have been discussed extensively and exhaustively by others.
2
This article does not purport to engage comprehensively with the foundations of social systems theory, nor will it address any of the macro-sociological foundations of social entropy theory, such as systems theory generally or the concept of social equilibrium. 3 Before embarking upon an analysis of the features of the world trading system that conform to a model of social entropy with the WTO as a faltering source of ordering energy, it is first necessary to establish that the global community of trading states comprising the (near universal) membership of the WTO can itself be described as a social system.
THE WORLD TRADING COMMUNITY AS A SOCIAL SYSTEM
Social entropy theory identifies eight basic levels of living systems: the cell, the organ, the organism (individual), group, organization, community, society and the supranational system. 4 The collective of nations that engage in trade of goods and services with one 2 E.g. another subject to the same rules may be viewed as the final of these categories: a supranational system, meaning one with a high level of both economic and regulatory integration that extends beyond the sphere of influence of individual nation states. Indeed world trade itself is regularly referred to as a "system" in academic commentary, perhaps most notably John Jackson's treatise on the law of the WTO: The World Trading System.
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Indeed, the language of "system" is evident in the foundational materials of the WTO. For example, the Marrakesh Agreement establishing the WTO refers to the desire to create a more favourable and open "multilateral trading system" for the benefit and welfare of the world. 6 The community of trading states may be seen as a system in that it contains a number of inter-dependent elements, namely national governments, national and international laws and a dispute resolution mechanism, each of which is essential to its overall functionality.
Sociologists have further established that social systems must satisfy a number of critical functions in order to slow or halt the increase of entropy. Each social system possesses a set of six characteristics that are crucial to serve this purpose: Population (P), increasing the number and frequency of transactions. This is achieved through modern telecommunications, most importantly the internet. Advancement in containerization and the automation of sea ports has also improved the capacity of shipping to enlarge international trade. Finally, Space should be seen as the geographic area of the globe that engages in world trade either through the production or consumption of traded products and services.
Given that membership of the WTO now comprises most countries in the world, Space therefore consists of most of the economically productive regions of the planet, including its land and oceans, without which the production and consumption of traded goods and services would be impossible.
Since the focus of this article is the WTO, the two entropy-resisting functions above that will be explored are those that are performed by the WTO, namely Information (law) and
Organization (the institution of the WTO itself including its dispute settlement mechanism).
As noted above, all social systems require energy to resist natural decay to entropic equilibrium or chaos. In this regard, law is classic tool by which to counteract social entropy. 9 In the construction of a social entropy model of world trade, the substantive and procedural rules of the WTO are the primary source of law, or energy that acts as a buttress against the devolution into disorder.
Having proposed the world trading system as a social system, this article will now outline features of this system which demonstrate a drift towards entropy as a consequence of insufficient or ineffective inputs of energy in the form of ordering law from the WTO.
ENTROPIC TENDENCIES IN THE WORLD TRADING SYSTEM a) Economic Inequality
Social inequality is a classic metric of social entropy. 10 Indeed economists have used the concept of entropy to describe societies in which there is a high level of diversity in terms of race, religion and income, particularly where this heterogeneity manifests societal dysfunction such as crime, high mortality rates, or inability to achieve self-sufficiency. 11 In the context of the world trading system it not so much the unequal distribution of wealth but rather the randomness of this distribution in the system that is indicative of entropy. If some nations are able to accrue wealth while others lose it, this is should not necessarily be viewed as disorder, provided that the allocation is the result of efficiency, namely the comparative advantage that one nation has over another one in the production of some good or service, The capacity of a social system to control levels of conflict among its population is indicative of its resistance to entropy. 21 Disharmony within a social system may be equated with growing disorder because the lack of consensus frustrates the society's ability to effectuate change that serves its collective best interests, or at least the best interests of the majority.
Energy is lost in conflict that could be put towards better uses, such as increased productivity.
On the other hand, some sociologists point out that it is consensus, rather than discord, which characterizes social entropy. Under this interpretation, the process of contestation is itself the emancipator from chaos. 22 This is because without the benefit of constant debate and dissent, societal progress would become paralyzed, effectively the social entropy of sclerotic unanimity, even if it manifests itself in harmony. 23 The need for contestation may explain the dominance of democracy as among the most effective forms of governance in most modern societies.
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From the perspective of the order-imposing legal framework of the WTO, consensus or near consensus among the Ministerial Conference and the WTO General Council is vital to facilitate the proper functioning and advancement of the world trading system. By default decisions at the WTO are made by consensus -a decision will be made if no member present formally objects. 25 Only if no consensus can be reached is a decision submitted to the member's vote, with a majority of votes cast generally sufficing to adopt a decision that will bind all members. Under the single undertaking approach to tariff reductions, nothing is agreed upon until all members agree to all aspects the negotiations, which results in a single package of multilateral commitments. Regular negotiation must occur among all WTO 
c) Interpretive Confusion and Weak Dispute Settlement
The prevalence of disputes regarding legal entitlements has been identified as a key contributor to social entropy. 28 Just as in science entropy is viewed as measurement of the loss of energy due to random motion, in the social context it is a measurement of the loss of the capacity to detect and prevent destructive conflicts before they occur. Conflict resolution mechanisms protect societies against social entropy by dissipating the wasteful energy of disputes into higher levels of unity and cohesiveness. In this way, conflict resolution serves social systems by allowing them to adapt to changes in their environment and reach higher levels of development. 29 A properly functioning legal system may not only resolve disputes that bring about disorder, it may actually re-adjust relationships to a higher level of order than before the conflict arose. In the words of one commentator: "conflict resolution techniques can thus be considered a hedge against social entropy, and a method for translating the chaos of conflict into social evolution." 30 A given legal system may achieve this goal by the refinement of its own procedures as well as the content and meaning of its rules, bringing clarity and therefore predictability to the laws governing relationships between parties within the social system. However, because resolution is a more highly ordered state than conflict, it requires energy to create and maintain. Thus, entropy predicts that without any additional effort, it will be easier for resolution to break down and result in conflict, than for conflict to break down and result in resolution.
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In the context of the world trading system, conflict resolution is achieved through for trading parties to organize their activities with the confidence that their legal entitlements will be observed. 33 The process of contestation of legal entitlements may itself be viewed as a vital component of a functioning society. 34 Indeed the judicialization of the world trading system through the WTO dispute settlement system should be viewed as achievement because it has contributed to the de-politicization of trade disputes, preventing the escalation of trade barriers to armed conflict while preserving diplomatic relations between states. 35 However, in fulfilling this function neither the Panels nor the Appellate Body have been able to offer a clear picture of the interpretive principles that should resolve inherent uncertainties in the language of the treaties and in that sense the integrity of the conflict resolution system of the world trading system has been compromised.
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In addition to the ambiguity of trade-specific concepts such as "likeness" for the purposes of Most Favoured The manner in which these vital tools of conflict resolution are applied by WTO tribunals is often rooted in competing values and interests, such as economic efficiency, health or sustainable development. But although this exercise accords a degree of flexibility and dynamism to the dispute settlement system, the lack of a more coherent conceptual framework for applying these principles threatens the conflict resolution procedure's stability and predictability. Given the absence of specific rules on numerous sensitive issues and the centrality of the dispute settlement process in forming WTO law the importance of interpretive principles can only increase in the future.
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Furthermore, the critical relationship between WTO law and international law remains complex and controversial. The extent to which WTO panels and the Appellate Body take into account non-WTO law is uncertain, exacerbating interpretive conflicts resulting from the ambiguity of treaty texts and unsettling the system's capacity for conflict resolution. While the law of the WTO may be considered lex specialis in that WTO Members agree to suspend the application of certain rules of international law when they accede to the WTO's single undertaking, it is still very much part of the wider system of public international law. diversion, meaning that inefficient suppliers from within PTAs will be chosen to source goods and services rather than more efficient suppliers from outside. 58 To the extent that bilateralism preferences non-competitive suppliers over competitive ones, it operates as a market distortion, facilitating the wasteful provision of traded goods which acts as a loss to social welfare. Bilateralism can therefore be seen to add to the entropy of the world trading system.
From a standpoint of consistency with the global trade framework of the WTO, the adaptability of bilateral rules to the WTO framework is both poorly articulated and ineffectively enforced. Under the GATT, the internal requirement for a PTA specifies that duties and other restrictive regulations of commerce be eliminated with respect to "substantially all the trade" between constituent countries. 59 However the legal meaning of "substantially all the trade" has never been clearly established and remains highly contested.
Furthermore, the external requirement requires that duties and other regulations of commerce on third parties should not be higher or more restrictive after the creation of the PTA than before. 60 For customs unions, which entail the creation of a common external tariff, duties or other regulations of commerce must not be higher or more restrictive "on the whole" after the creation of a PTA than before, a phrase which has also yet to be elucidated clearly. While the capacity for compliance with GATT PTA rules is to be assessed judicially by the Panels and 
e) The Problem of Enforcement of WTO Law
Social entropy may be characterized by "the amount of socially un-patterned behaviour to be permitted" within the understanding of public order in the community. The greater the quantity or degree of such behaviour that is permitted to occur, the less ordered that society is seen to be. 61 concessions against another country, it may simply harm its own economy, most notably its consumers, by restricting key imports. Suspending trade concessions also hurts innocent firms that find their products subject to higher tariffs. 65 Clearly retaliation may also reinforce income disparities between large and small countries and in that sense it exacerbates inequality within the world trading system.
Retaliation is itself a form of trade protectionism in that it constitutes derogation from negotiated trade commitments. Such "vigilante justice" is particularly noted in the context of anti-dumping duties and countervailing duties in response to subsidization. One study has
shown that WTO Members that have the capacity to initiate meaningful (harmful) retaliation against a Member that is in breach of WTO anti-dumping or subsidies rules will tend to do so instead of pursuing a multilateral remedy through the WTO Dispute Settlement Body. This is because a unilateral retaliation tends to achieve greater results in terms of economic benefits to the injured country at lesser expense. 66 Likewise, the observance of self-defence training and the purchase of weapons as an alternative to law enforcement through police departments is considered to be symptomatic of social entropy. 67 Citizens must seek their own remedies where the state fails to provide this for them.
Even in instances where the multilateral dispute settlement system is used by Members, the record of compliance with WTO dispute settlement body recommendations is far from perfect, with a third of disputes resulting in non-compliance to some degree.
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Imperfect compliance may be inescapable given the different competing and highly politically fluid interests of all WTO Members. 69 It may also be the consequence of the world trading system lacking a meaningful enforcement mechanism other than reputational sanction and ineffectual countermeasures. While the value of reputation-based compliance is viewed by some as significant, it is difficult to empirically assess the extent to which reputational sanction motivates Members to comply with WTO rulings. 70 Clearly noncompliance conveys a lack of respect for the rules of the WTO, an indication of disorder within the world trading system.
f) Lack of Institutional Focus or "Mission Creep"
Sociologists have argued that an economy that is not based primarily upon market exchanges trade policies in establishing a metric for each country's capacity to encourage international trade. 84 The World Justice Project's Rule of Law Index, which considers the extent to which each country in the world is free from corruption as well transparent and effective in the promulgation and enforcement of its laws in business as well as other spheres 85 The social entropy model of the world trading system discussed here has not predicted specific future outcomes with respect to levels of global trade or economic growth.
The original theory of social entropy did not attempt to offer predictions directly, in large part because it was removed from practical application. 89 Indeed one of the chief criticisms of social entropy as an abstract theory is its failure to accommodate actual sociological phenomena, 90 a weakness that this article has attempted to resolve in part through the application to an actual social system. Following the premise that the WTO can be characterized as an agent of entropy, a generalized prediction is therefore that the world trading system is heading towards a state of greater disorder in the trading relationship between states. This may be marked by an increase in protectionism as well as a growth in economic inequality and a decline of world trade. If the WTO is able to fulfil its central role in liberalizing trade, an alternative view of entropy may ensue, one in which trading relations are "free" in as much as they are not based upon rigid trade barriers, and in which the only guard against total randomness (the only stable condition of any system) in trading relations is comparative advantage, supplemented by efforts to assist in the more equal distribution of wealth.
Social entropy has been defined as a problem that has defied the best efforts of organizational control, meaning ways by which governmental organizations are kept efficient 89 A feature which led to criticism by sociologists: e.g. Avery Guest, ' and effective in highly complex environments. 91 The rule of law may be conceptualized as a defence against social entropy in that it restrains the degradation of social order that is 
